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6«Ba»ucfl npoM*ineHHocTM h npeAHaaHaie- 
ho nna peMom-a o6can«ix xojiohh h hso- 
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JIHUHH OCBOAWBW*" npOAyKTMB«4X WI8C- 

tob b s one nep*opaUKM. Uenk -J*****" 
wHHe'aKOHOMtH MaTepnana nnacrwp/ . Ha 
Tpyfiax cnyocawT nwaw *. «e Jaxe- 
py c y nnoTW4Tcnb»»« MieMeifraw h yc- 
TaaosneHnift na hhx nnacTupfc. 3areM 

BepXIMft TOpeU MMKW..PO ytUlOTHHTWIbHOrO 

M eMe«Ta rHAPaamiMecxoro naxepa paa- 
Memaor aanpoTKB mantel* rpaawM mbtcp 
B ana He rep mcth mho cth • flmiHy nnacTupa 
MnweniMr no MareManMeexoA *opMyae, 
npoasBOWiT sanaxepoaxy ynnor«Hreni.i«x 
sneMeBTOB naxepa b xoimewix ywcrxax 
nnacrwpa MpacBtpeiDie JinacTMpa no Bcefl 
. ahmik nyroH cos Aawn mbButo nnoro naane- 
» kkx b ynnoTHHTenbiMX sneMeKTax naxepoB h 
B HeanaxepKoA sow. Taxoe pacnonoae- 
BHe nnacrwpa o6ecne«atBaeT coxpaHHocrb- 
ero M oocaflHoft xojiohhu b HHTepaane, 
ocnataeHHoM oTBepcrKxrai . 4 an. 
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HsoopereHHe othochtch x He<trreAo6bf- 
'.weA npoK-nweHHocTH. a hmchho x 
cnocooaM peMOHra ooeaflwx KonoHH, a 
T me H3on«uKH o6BoaWB ™™*ZT 

THBHMX lUiaCTOB B SOHC r3P*opauHH. 

Xb» HaoopereKMB Hanaeta. o6ecne- 

MCHH€ 3XOKOMKH MBTepHan. 

Ha <tnr. 1 H3o6paxeH naxep CABoeB 
„„« ^SaanHMCCXHft (BC) c ycraHoaneH- 

«a neH nnacTUpeM B tpbhcoopthom 
nonoxeHH^ «a *r. 2 - to *e. _ 
9 a„axe P oBxe ero ynnoTHKTenb«« BneneH 
tob na ni«acTupe; na *nr. 3 - to *e. 
npi, „pHxaTHHKOHueruxy«cTKO» nnacTu 
or k oficaAHofl KOHOHHe; Ha **r. 
ro ia. nS saaep-eHMH hphmbthh xo««e- 



bux yiacrxoB h fle^opMHpoB bkhh cpeAHe- 
ro ynacTxa nnacTup* «o xacaiwa * BKyr- 
peHueft nosepxHOCTbio o6caflKoft xonoHiw. 

Cnoco6 ycraHOBXH nnaewp* b Hirrep- 
sane aerepMeTHMHOCTH oocaAMoft xonoH- 
w peanHsyeTca cneflyoWM oCpaaoM. 

Ha rHap asnHMacKHft inaxep,, Bxn»Ma»- 
.epxHHfl I h «€XHHft 2 ynnoTHHTenb- 
snenemu, neawy xoropuw paaneneH 
flH4x}.epenunanbKbtfl xnanaH 3, ycTanaBJiH- 
'oaeTca MerajuiHiccicHfl nnacTMpb 4, xo- 
Topb* *HKCHpyeTCH Ha naxepe ynopam 5 
h 6. PaccTOHime nexny ynnoTHHTenbHMKH 
sneMenraMH 1 h 2 ycTaHawuiBaeTCH b 

33BHCHKOCTH OT AHHHW rUiaCTbipfl, ^ipe~ 

neneKHoro no aaancHMocTH, h oCeceie- 
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HIM nanWOrO BaxpUTM* yOnOTKMTeAbHMX 

sntmmroB 1 h 2 kohu>bumh yqacrraxH 
nnacnipa • 

AnHH« XUTACTMpjl Bbi&Hpaerc* b coot- j 
■ercTBKH co cncflywcA 9 bbhcm moctuo 

lj -« TpiHua nnrepBAna HerepMcnmHoc-* 0 
tu oflcaAMofl kojjohhu, m; 



PflR** ynnOTKHTCnbHOrO 3JieMClf- 

■ ; iva rBApaennqecjcQro naKepa 9 m; 
P ftaaaemtc a niApanJiHiecxHx na- 
• xepax npH npHxantu kohucbux 
y^acTxoB roiaCTwpx, Mia;,. 
.. 1 paccroaBHa or ycTM cxs ahhu 
*pp Mpxseft rpa^KUbJ HHTepaana 
narep moth too cth odcaABofl jco-. 
noum $ mj 
B - HDgyn* ynpyrocTH MaTepuana 
. rpy6 t Ha xoTOpttx iip6h9boaht- 
cm cnycx macTupa» Ida; 
C - oTHoocHHa Bapyjuioro AHanerpa 
k BnyTpeHHewy TpyO, Ha koto- • 
pux npou3B9^KTcji cnycx nnacTU- 

jU - icos<Whuh aHT Hyaccona MaT epic- 
ana TpyO, Ha xoTopux npoHaso-. 
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flHTca cnycx nnacrupa> 
Baxep c nnacnipeM i cnycx aoTca^na 

■acocao-KOHnpeccopBux TpyOax (kc no-. 

xaaanu) b oOcaAHy» xononay ? x HHrep- 
aany 4 0 HerepMeTHTOocrH, ocnaoneHHOMy ' 

onepcTMXHH 8. HxxrbA ynrioTHHTenbHwA 35 

aneMBHT 2 ycranaBAMBaxrr Tax, wtoou 
;*ro vepxHHft Topea Cun nanpoTUB unxHeft . 

rpaaHin* HBTepsana 1 0 , DpH stom paccro- 

XBHe MOt«y rhxbhm topaom Bepx<iero yn- 
. noTHHTejikHoro sjieMeara I h BepxneA ^ 

rpauHqu h are pa an a l e coctbbht seimvi- 

Hy a, pasHyio 2 
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Ttip* A^BjieHHCM P^ f npH 9ton cpeflHa* 
sacrb nnacTbipa b HHTepsane l e Aeftop- 
MtpyeTca pacieTKbiM a a on emeu P^tffP/ . 
AO xacawta c BHyTpeHKeA noaepxHocTbio 
oOcanHoft xonoHKU Ana HcxnaseKHfl Harpy- 
30K Ha HHTcpBan i fl (4Hr, A). B nponec- 
ce y era hob km miacTwpb 4 BMecre c naxe- 
POH nfepeMeqaeTCH oTuocuTenbHo HHTep- 
Bana 1 0 oAchahoA xonoHKbi Ha Barrow Ky 
a/2, ho OnaroAapx Btifiopy Anauu nnap- 
Tbipa k cooTBeTCTByxcieA era opHenTaiptH 
nepeA ycraHoaxoft othochtcjii>ho khxhcr 
rp bbhum HHTcpaana 1^ , xomieaiie yiacr- 
kh nnacTbtpx, nptfxaTbie x oOcoauor ko- . 
Aotme, OyAyT HaxpAHTbca bbc HHrepBana 
1 6 na paaHOM paccTOHHHH a/2 ot coot^ 
seTCTayxixpcx erb rpauxxw Taxoe pacnono- 
xchhc nnacTbtpa oOacncWT coxpannocib 
ero H^o^caAHoft xojxohku b HKTepBanc f 
ocnafineHBOH qtb epctivaMH • 

♦ o p m y. n a u s x> 0 p e h a 
CnocoO y cranoBKH nnacTMja ^ fCHTap— 
aane aerepMBTHiHocTH oCcbahoA koaoh- 
hu 9 BKHJo^amaiH cnycx na TpyOax run* 
paammecKHx naxepoB c y roioT bh Ten bar- 
hh aneMeHTaMH m ycTaHoaneuHoro ua hhx 
nnacTupa^ sanaxepoaxy ynnoTKUTenbHbix 
aneMeuTOB naxepa b xoHueaboc y«tacrxax 
nnacrwpa k paczmpeBHe nnacrupa no 
aceft a"hh* ny Ten cos a akh* HaObiTOiHoro 
AaBnasua b ynnoTHHTehbHux aneMentax 
naxepoB H b Mexnaxepnoft aoHe 9 o t n h- 
i i b si h ft c a tcm» yro 9 -c nenbio •. 
o6ecnenemA 9k6homkh narepHana nnacTbf- 
pa, nocJic cnycxa" anacThijpa BepxKua to- 
pen HHJUiero ynnoTRHTenbHoro aJieneHTa : 
ranpaBAMqecxoro naxepa paaMeiaajoT na- 
npoTHB HHXH&A rp^UHuu HHTepBana He- 
repHeTKUHocTK f a jxmay nnacTbipa Bufln- 
paxr b crooTfieTCTBHH co cneAyKHieft aaBH- 

CHMOCTbJO 



h ywruBax«tyio 
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yAmiHeHHe HacocHo-xo*inpaccopHbix TpyC 
• npH ycTaHose nnacrwpa. Cosabxit b naxe- 
pa KaOtfro^Hoe AaaneKue nopaAxa 2-3 Mlla 
h aanaxepoBbiBaioT ynnoTHMTeHue aneMeH- 
Tbi I h- 2 b KOHqeaux yqaerrax nnacTbipa 
4 (4» r» 2). noBbmawT AaaneHae b naxe-^ 
pe K'pacuMpanr ero cnaiana ynnoTHH- 50 
TenbHUMi aneMeHTam 'l m 2 cooraeT cTBy — 
loaote xoHueuue y^acrxR nnacTbtpa 
(^Hr« 3). Docne qero oTxpusaeTca ah^- 
^epeHAHanbHb^ xnanaH 3» npeABapHTenb* 
ho HacTpoeHKuA Ha aanaHHoe naaneKHe 9 55 
h paOoqeA m.*AxocTb» pacampaicrr cpeAHmo 
qacTb nnacTbipa. AasneHHe a naxepe no- 
flboa»T a° pacMeTHoro r cOecneviBaio- 
mero npnxaTHe xoHueBbix yiacTxos nnac- 
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r«e L - ArtHHa nnacTbipa, m; 

l rf - AnHHa HHTepBana He rep Mem y- 

HOCTH O0CaAHOB KOJIOKKU 9 MJ 

1 u.j - AnHHa ynnoTHHTenbHoro oneHeu-r 
' Ta rHApaajiHiecKoro naxepa, m; 
- P - AaaneKHe b rHAPaajiH^ecKHx na- 
xepax npH npnx sthh icoHueBbix m 
yqacTKOB nnacrupa, Mlla; 

1 - paCCTORKKe OT yCTbH CKBaXHKfai 

AO BepxHefl rpamiUbt HHTepBana 
HerepMCTHtiHocTH oficaAHoA ko- 

JIOHHhl^ m; 

E - Monynb ynpyrocTH MatepHaaa 



W. aa .orop« ^pc^ei 60 ' 330 * 

cnycic nnacmp«,Mna| g ■ nPOKSBpwiTca cnyca macnq>«: 
OTHoaemie HapyxHoro «na*eTp. r KOS *4»cm eKT nyacctwa Marepiiana 

'HyTpeHaeiqr rpyfl, Ha KOTOpMX TpyB, H a aoropux npoHs^aHrca 

5 coycK rwacmp/i. . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 




where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

P-/(1-2h) 

is the quantity a y equal to 2 f ' , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements i and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P h where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure Pi « Pi until it touches the inner surface of the casing, to eliminate 
loading on interval l 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval / 0 of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 

'p.e. 



Figl 
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[see Russian original for figure] 



[see Russian original for figure] 
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Fig. 3 



Fig. 4 
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